Evolutionary relationships of multiple alpha satellite subfamilies in the centromeres of human chromosomes 13, 14, and 21.
Using Southern and in situ hybridization analyses, we have earlier defined four different subfamilies of alpha satellite DNA (designated pTRA-1, -2, -4, and -7), each of which has a unique higher order structure represented almost identically on human chromosomes 13, 14, and 21. Here we present the complete sequence of single isolates of these four subfamilies, representing approximately 12 kb of sequence information. Sequences of the individual 171-bp monomers that constitute these four subfamilies (and a fifth subfamily, Alpha-R1, that is known to be present on chromosomes 13 and 21) were compared both within and between the different clones. The results indicate that, at the level of their primary sequence, the five alpha subfamilies are characterized by structures that are as unrelated to each other as the different alpha subfamilies from other chromosomes. However, sequence comparisons between monomers of these clones indicate the possibility that pTRA-2, -4, and -1 may have arisen, at least in part, from a common ancestral alphoid sequence. We also provide evidence that exchange of pTRA-1 between nonhomologous centromeres and its homogenization throughout the population, perhaps by unequal exchange mechanisms, could have occurred after the divergence of humans and chimpanzees. The evolution of multiple alphoid subfamilies within a single centromere suggests that unequal exchange mechanisms may be restricted to specific domains. This may in turn contribute to some requirement for subregional pairing of sequences along the length of the centromeres of these chromosomes.